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1 

METHOD IN CONJUNCTION WITH A SPRAYING APPARATUS, AND 
SPRAYING APPARATUS 

Background of the invention 

5 

The present invention relates to a method as defined in the preamble of 
claim 1 for use in conjunction with a spraying apparatus, especially a 
fire extinguishing apparatus, said apparatus comprising a source of a 
medium, a pump means and means for passing at least a proportion of 
10 the medium to at least one nozzle. 

The invention also relates to an apparatus as defined in the preamble of 
claim 9 for use in conjunction with a spraying apparatus, especially a 
fire extinguishing apparatus, said apparatus comprising a source of a 
15 medium, a pump means and means for conducting at least some of the 
medium to at least one nozzle. 

In prior art, fire extinguishing systems based on water mist are known 
In which typically at least one high-pressure constant-volume pump, 

20 especially a piston pump is used. When such fire extinguishing systems 
are activated, typically only some of the spray nozzles are triggered. 
However, the pump unit pumps a constant volume of extinguishing me- 
dium Into at least one pipeline leading to the nozzle heads. The extra 
amount of extinguishing medium has typically been re-clrculated. The 

25 systems typically use an intermediate tank, a so-called break tank of a 
fairly large capacity between the source of extinguishing medium, such 
as a water supply pipe, and the pump, and the re-circulated extinguish- 
ing medium is returned into the break tank. Especially in the case of 
high pressure pumps, the extinguishing medium becomes heated during 

30 the pumping process, so the use of a break tank prevents excessive 
heating of the extinguishing medium, overheating being detrimental to 
the pumps and seals. The returned extinguishing medium stays In the 
break tank long enough to be cooled down before being circulated by 
the pump either further to the nozzles or again via re-circulatlon into 

35 the break tank. 
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However, there has arisen a need, especially where the space ayallable 
to the system is limited, to achieve a spraying system In which a con- 
stant-volume pump, such as a piston pump, can be utilized without a 
break tank. 

5 

Brief description of tlie invention 

The object of the present Invention is to achieve a completely new type 
of solution that will make it easy to implement re-circulation without. 
10 complex arrangements in conjunction with a piston pump without a 
break tank. 

The method of the invention is mainly characterized in that at least 
some of the medium which is not passed to the nozzle is re-circulated 
15 back to the suction side of the pump means when necessary and that, 
at least when necessary, at least some of the medium being re- 
circulated is passed into a discharge pipe before the pump means. 

The method of the invention Is additionally characterized by what is 
20 presented In claims 2-8. 

The apparatus of the Invention is characterized In that the apparatus 
comprises means for re-circulating at least some of the medium from 
the pressure side of the pump means to the suction side of the pump 
25 means when necessary, and that the apparatus comprises means for 
passing at least some of the medium being circulated into a discharge 
pipe at least when necessary. 

The apparatus of the invention is additionally characterized by what is 
30 disclosed in claims 10 - 16. 

The solution of the invention provides numerous significant advantages. 
In a typical fire extinguishing situation, it is very rare that the capacity 
of the entire fire extinguishing system is utilized at the same time. Typi- 
35 cally, only some of the nozzles in the system are activated. This is true 
particularly In the case of small fires. In such cases, at least a propor- 
tion, typically a large proportion of the extinguishing medium being 
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pumped can be circulated and returned to the suction side of the pump 
means. According to the Invention, the temperature of the medium be- 
ing pumped can be easily Influenced by discharging at least some of the 
medium being circulated If Its temperature has reached a set value. By 
. 5 "using a throttle element In conjunction with the discharge pipe, the rate 
of flow of medium passed into the discharge pipe can be advanta- 
geously controlled. By using a temperature-controlled valve element, 
the function of the invention is accomplished in an advantageous man- 
ner. According to the invention, almost all of the water being pumped 

10 can be effectively utilized, thus avoiding discharges of extra medium 
from the system, e.g. into a drain. According to the invention, the me- 
dium can be re-circulated directly into the pump supply pipe. In this 
way, the use of an intermediate tank is avoided and a significant saving 
in space Is achieved. In the method and apparatus of the invention, the 

15 temperature of the medium being pumped can be effectively reduced by 
a simple arrangement. The method and apparatus are particularly ad- 
vantageous when used in conjunction with water-based extinguishing 
mediums, especially when a mist of extinguishing medium Is sprayed at 
a high pressure. 

20 

Brief description of the drawings 

In the following, the invention will be described In detail by the aid of an 
example with reference to the attached drawing, wherein 

25 

Fig. X presents a diagram representing an apparatus according to the 
invention, and 

Fig. 2 presents a diagram representing another embodiment of the ap- 
30 paratus of the invention. 

Detailed description of the invention 

Fig. 1 presents an arrangement according to the invention in conjunc- 
tion with a spraying apparatus, especially a fire extinguishing appara- 
35 tus. The system comprises a source 1 of a medium, such as a water 
pipeline, from which, when the system Is activated and after the pump 
unit 2 has been started up, said medium Is supplied to a pump 3, which 
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feeds It through a pipeline 5 to a nozzle 4. Typically,, only some of the 
nozzles are activated to produce a spray of extinguishing medium. 
However, the pump Is rated to deliver extinguishing medium to all the 
nozzles. 

5 

When necessary, at least some of the extinguishing medium which Is 
not passed to the nozzle 4 is re-circulated to the suction side of the 
pump 3, typically through a pressure valve 6 or equivalent. The pres- 
sure valve 6 is opened when the pressure in the pipeline 5 exceeds a 

10 set value, whereupon the medium can flow via the route 12, 13, 14 to 
the suction side of the pump 3. The medium typically becomes heated 
during the pumping, so when re-circulated, the temperature of the me- 
dium may rise considerably. Connected to the medium re-circulation 
path 13, 14 is a discharge pipe 15 at a point between the pressure 

15 valve 6 and the suction side of the pump 3, and the discharge pipe is 
provided with a valve element 7. The valve element 7 comprises means 
8 for opening at least the valve element 7 when necessary, when the 
temperature of the medium has reached the set value. The discharge 
pipe 15 is preferably provided with a throttle element 9, which limits the 

20 flow from the re-circulation path 13, 14 into the discharge pipe 15. 

According to an embodiment, after the valve element 7 has been 
opened, only e.g. about 10 percent of the medium being re-circulated Is 
passed into the discharge pipe 15 while the rest returns to the suction 
25 side of the pump, where the medium to be re-circulated is mixed with 
typically cooler medium obtained from the source 1. 

Thus, by using the arrangement of the invention, surprisingly a system 
can be achieved in which the use of a so-called break tank is avoided. 
30 In addition, typically only a small percentage of the medium being re- 
circulated is passed into the discharge pipe. 

In the figure, the extinguishing system is typically divided into zones, 
and the admission of extinguishing medium into different zones is regu- 
35 lated e.g. by means of zone valves lOA, lOB, IOC. In the figure, only 
the middle zone has been activated, in which situation zone valve lOB 
admits the extinguishing medium to the nozzles. From the zone valves. 
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feed pipes llA, IIB, IIC lead to the nozzles of each zone. The nozzles 
4 may be arranged In spraying heads comprising several nozzles. The 
spraying heads 4 may be sprinkler-type heads, in which case they com^ 
prise triggering devices, or they may be spraying heads without trigger- 
5 Ing devices. When the amount of liquid to be sprayed Is small/a large 
proporiiion of the liquid quantity fed by the pump returns back to the 
suction side of the pump 3. The pressure of the extinguishing medium Is 
at least partially converiied to heat due to friction and other factors, 
thus Increasing. the temperature of the extinguishing medium. From, the 
10 return pipe 5, at least a proportion of the liquid can be passed either di- 
rectly to the pump 3 or Into the discharge pipe 15. In a typical fire 
situation, for example only about 1/3 of the yield of the pump is passed 
to the nozzles 4, while up to 2/3 is consumed In heating the liquid. 

15 In the embodiment In Fig. 2, an alternative solution is presented. In this 
case, no valve element is needed to control the admission Into the dis- 
charge pipe of extinguishing medium to be re-circulated and passed into 
the discharge pipe. The discharge pipe 15 Is provided with a throttle 
element 9, which limits the flow from the re-clrculatlon path 13, 14 into 

20 the discharge pipe. According to this embodiment, at least a proportion 
of the medium to be re-clrculated Is passed Into the discharge pipe. Ac- 
cording to an embodiment, a typical proportion may be e.g. 5 - 10 % of 
the liquid flow to be re-circulated. However, this typically depends on 
the practical application, e.g. on the allowed temperatures and other 

25 parameters of the system. In this embodiment, a check valve 16 Is pro- 
vided in the re-circulation path 13, 14 between the discharge pipe and 
the pump 3 to prevent liquid flow from the liquid source 1, such as a 
water pipeline, directly Into the discharge pipe 15. 

30 As stated above, the invention relates to a method for use in conjunc- 
tion with a spraying apparatus, especially a fire extinguishing appara- 
tus, said apparatus comprising a source of a medium, a pump means 
and means for passing at least a proportion of the medium to at least 
one nozzle 4. In the method, that part of the medium which is not 

35 passed to the nozzle is re-clrculated when necessary back to the suction 
side of the pump means 3, and at least part of the medium to be rer 
circulated Is passed Into the discharge pipe 15 before the pump means 
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3 at least when necessary. According to the method, the medium being 
pumped Is kept at a temperature such that it does not at least exceed a 
set value. In the method, the flow into the discharge pipe 15 is prefera- 
bly restricted. At least part of the medium to be re-clrculated Is passed 
5 into the discharge pipe 15 if the temperature of the medium' reaches 
the set value. In an embodiment of the method, the passage Into the 
discharge pipe 15 Is opened and/or closed by means of a valve element 
7 controlled on the basis of the temperature of the medium. The flow 
rate of the extinguishing medium re-circulated is reduced when the flow 

10 rate of the extinguishing medium supplied to the nozzles 4 is Increased. 
The flow rate of the extinguishing medium to be re-clrculated Is in- 
creased when the flow rate of the extinguishing medium supplied to the 
nozzles 4 is reduced. According to an embodiment, the medium is a wa- 
ter-based liquid. According to an embodiment, the medium Is typically 

15 circulated at a high pressure. Th6 pressure in the piping Is typically over 
1 bar, preferably over 10 bar, most preferably over 30 bar. The maxi- 
mum pressure Is typically 300 bar, preferably 200 bar, most preferably 
about 140 bar. 

20 An apparatus In conjunction with a spraying system, especially a fire 
extinguishing system, said apparatus comprising a source of a medium, 
a pump means and means for passing at least part of the medium to at 
least one nozzle 4. The apparatus comprises means for re-circulating at 
least part of the medium from the pressure side of the pump means to 

25 the suction side of the pump means when necessary, and the apparatus 
furirher comprises means for passing at least part of the medium being 
circulated into a discharge pipe 15 at least when necessary so that the 
temperature of the medium being pumped can not rise beyond a given 
value. The pump means 3 Is constant-volume pump, especially piston 

30 pump. In the embodiment presented In Fig. 1, the apparatus comprises 
a valve element 7 for opening the passage Into the discharge pipe 15. 
In an embodiment, the discharge pipe is provided with a throttle ele- 
ment 9. The pump 2 is typically a high pressure pump. The apparatus 
comprises a passage 13, 14 from- the pressure side of the pump means 

35 3 to its suction side, said passage being provided with a pressure valve 
6. In an embodiment, the apparatus comprises means 8 for opening 
and/or closing the valve element 7 on the basis of the temperature of 
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the medium. In an embodiment, the liquid flow passage 14 is provided 
with a check valve . 16 to prevent the admission of the medium being 
pumped from the suction side of the pump directly, into the discharge 
pipe 15. . 

5' 

The pump 3 is typically a constant-volume pump, especially a high- 
pressure piston pump, which pumps the extinguishing medium Into the 
piping system 5 leading to the nozzles. The pump Is opened by a drive 
means, such as a motor. The motor and the pump means form a pump 
10 unit 2. 

It is obvious to the person skilled in the art that the invention is not lim- 
ited to the example described above, but that it may be varied within 
the scope of the claims presented below. The features described in the 
15' description and mentioned together with each other may also be inde- 
pendent features. 
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Claims 

1. Method for use In conjunction with a spraying apparatus, especially a 
fire extinguishing apparatus, said apparatus comprising a source of a 

5 medium, a pump means and means for passing at least a proportion of 
the medium to at least one nozzle (4), characterized In that at 
least some of the medium which Is not passed to the nozzle is re- 
circulated back to the suction side of the pump means (3) when neces- 
sary and that, at least when necessary, at least some of the medium 
10 being re-circulated is passed into a discharge pipe (15) before the pump 
means (3). 

2. Method according to claim 1, characterized In that the flow 
Into the discharge pipe (15) is restricted. 

15 

3. Method according to claim 1 or 2, characterized In that at 
least some of the medium being re-circulated Is passed Into the dis- 
charge pipe (15) If the temperature of the medium reaches a set value. 

20 4. Method according to any one of claims 1-3, characterized in 
that the passage into the discharge pipe (15) is opened and/or closed 
by means of a valve element (7) controlled on the basis of the tempera- 
ture of the medium. 

.25 5. Method according to any one of claims 1-4, characterized In 
that the flow rate of the medium being re-circulated Is reduced when 
the flow rate of the extinguishing medium supplied to the nozzles (4) Is 
increased. 

30 6. Method according to any one of claims 1-5, characterized in 
that the flow rate of the medium being re-clrculated is increased when 
the flow rate of the extinguishing medium supplied to the nozzles (4) is 
reduced. 

35 7. Method according to any one of claims 1-6, characterized In 
that the medium Is a water-based liquid. 



wo 2004/045722 ^^CT/FI2003/000874 



8. Method according to any one of claims 1-7, characterized in. 
tliat. In the method, the medium Is circulated at a high pressure. 

9. Apparatus for use in conjunction with a spraying apparatus, espe- 
5 cialiy a fire extinguishing apparatus, said apparatus comprising a source 

of a medium, a pump means and means for conducting at least some of 
the medium to at least one nozzle (4), characterized in that the 
apparatus comprises means for re-circulating at least some of the me- 
dium from the pressure side of the pump means (3) to the suction side 
10 of the pump means when necessary, and that the apparatus comprises 
means for passing at least some of the medium being circulated into a 
discharge pipe (15) at least when necessary. 

10. Apparatus according to claim 9, characterized in that the. 
15 pump means (3) is a constant-volume pump, especially a piston pump. 

11. Apparatus according to claim 9 or 10, characterized In that 
the apparatus comprises a passage (13, 14) from the pressure side of 
the pump means (3) to its suction side, said passage being provided 

20 with a pressure valve (6). 

12. Apparatus according to any one of claims 9 - 11, character- 
ized In that the apparatus comprises a valve element (7) for opening 
passage Into the discharge pipe (15). 

25 

13. Apparatus according to any one of claims 9 - 12, character- 
ized in that the apparatus comprises means (8) for opening and/or 
closing the valve element (7) on the basis of the temperature of the 
medium. 

30 

14. Apparatus according to any one of claims 9 - 13, character- 
ized in that the pump means (3) is a high pressure pump. 

15. Apparatus according to any one of claims 9 - 14, character- 
35 i zed In that the discharge pipe (15) is provided with a throttle ele- 
ment (9). 
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16. Apparatus according to any one of claims 9 - 15, character- 
ized in that the liquid flow passage (14) is provided with a second 
checl< valve (16) to prevent the admission of the medium being pumped 
from the suction side of the pump directly into the discharge pipe (15). 
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